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ABSTRACT: 

PURPOSE: To form a single crystal film by irradiating an amorphous thin film 
with the beam of a low-energy inert gas, low-activity neutral atom or neutral 
atom at a specified temp, from the direction vertical to plural different 
closest- packed crystal faces. 

CONSTITUTION: A silane is decomposed to deposit amorphous Si 2 on a quartz 
substrate 1 by plasma CVD. The substrate 1 is then heated by a heater 7 and 
kept at a temp, where the amorphous Si 2 is not crystallized. An inert gas 
such as Ar is introduced into an ion source 3 from a duct 4 to form an ion beam 
by an electron beam in the source, the ion beam is collided with a reflex plate 
5 at an incident angle of 45&deg;, reflected twice, discharged as a neutral Ar 
atom current and projected on the amorphous Si 2 face of the substrate 1 
through a collimator 6. The amorphous Si 2 is irradiated from the direction 
vertical to &ge;2 different closest-packed crystal faces, hence the Si is 
crystallized, and a single crystal film having a specified crystal orientation 
is obtained. 
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BASIC-ABSTRACT: Recrystallisation by beam irradiation of neutral particles 
comprises (a) forming an amorphous thin film formed of predetermined materials 
on a substrate; (b) to convert the thin film into a single crystal film having 
a desired crystal orientation, irradiating inert gas having comparatively low 
energy, a neutral gas atom having low activity, or beams of neutral mols. from 
the vertical direction at a high temp, below the temp, not providing 
crystallisation to the predetermined materials in at least two different most 
dense crystal planes in the crystal orientation. 

The use of irradiation provides at least the vicinity of the film with a 
desired crystal orientation. The crystal is grown toward the inside of the 
crystal to recrystallise the whole film in its thickness direction. 

USE/ADVANTAGE - Used to recrystallise an amorphous thin film. Use of 
irradiation readily forms a thin film of a semiconductor used for a thin film 
transistor for liq. crystal display or a thin film of a single crystal used for 
a three-dimensional LSI without increasing the temp, of a substrate. 
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